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Plastic pipe with a wall made up of a plastic-filler 
layer. 

The invention relates to a plastic pipe, having 
a wall comprising a plastic-filler layer which has a high 
filler content and which is covered at least on one side 
by a fibre-reinforced plastic layer. 

A plastic pipe of this type, having a wall made 
up of a core of inorganic filler particles bound by a 
thermosetting resin, said core being covered on both 
sides with a fibre-reinforced layer of thermosetting 
resin, is known. 

The drawbacks of a pipe of this type are, inter 
alia, the high cost price because of the use of thermo- 
setting plastic, the limited impact strength and the 
impossibility of reusing scrap and waste material, while, 
moreover, connections by means of welding are not 
possible. 

The aim of the invention is now to provide a 
plastic pipe of the abovementioned type which does not 
present these disadvantages. 

This aim is achieved according to the invention 
in that the plastic of the filler layer and of the fibre- 
reinforced layer consists of a thermoplastic. 

By using a thermoplastic as binder for the filler 
and as material for forming the covering layer , a pipe 
can be formed which can easily be joined to another pipe 
by welding together. Moreover, a pipe of this type can 
easily be produced by, for example, extruding, casting or 
rolling a sheet from the thermoplastic containing filler 
particles and bending over this sheet, after partial 
cooling, and welding the longitudinal edges together to 
form a pipe-shaped body which is then wound with plastic 
tape. 

Advantageously the plastic of the plastic-filler 
layer consists of a polyolefin in particular poly- 
propylene. 

Polypropylene has the great advantage that, 
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because of its favourable melting characteristics, this 
polymer becomes a fluid of very low viscosity and thus 
can be mixed well with filler, as a result of which the 
resulting mass can then easily be extruded to a pipe or 
can be extruded, cast or rolled into sheets. 

Preferably, a polypropylene copolymer is used, 
which has a better impact strength than polypropylene 
homopolymer, while the filler advantageously consists of 
sand because of the price and availability. The plastic- 
filler layer preferably consists to 60-95 percent by 
weight of filler and advantageously to 75-90 percent by 
weight of filler. Plastic pipes according to the 
invention can be joined in ways customary for thermoplas- 
tic pipes; in particular, weld connections are possible. 

The fibre reinforcement expediently extends in 
the longitudinal direction of the plastic tape, prefer- 
ably continuously, which plastic tape is preferably wound 
substantially tangentially. 

As a result, a high resistance is obtained to the 
internal pressure of media transported through the pipe. 

The amount of tangentially wound plastic tape 
essentially determines the said resistance to internal 
pressure . 

The plastic pipes according to the invention can 
be used both for line systems under atmospheric pressure 
and for pressurised line systems. 

In the case of lines under atmospheric pressure, 
winding of the plastic-filler layer with a fibre-rein- 
forced plastic tape offers a better mechanical strength 
during, for example, transport and laying than a pipe 
consisting of a plastic-filler layer alone, although the 
latter could be adequate in respect of the rigidity. In 
the case of pressure lines for low pressures, for example 
6 or 10 bar, the combination of plastic-filler layer and 
fibre-reinforced layer gives the desired rigidity when 
under atmospheric pressure, although here the fibre- 
reinforced layer on its own would be adequate for the 
resistance to internal pressure. 

The characteristics of seven different pipes are 
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compared with one another in the appended table A. 

The reference material here was a conventional 
PVC pipe with an external, diame": -2r of 315 nun and a wall 
thickness of 7.7 mm which can be used both for pressure 
lines under 6.3 bar and for sewer lines with an STIS of 
4 000 N/m 2 . It is found that a polypropylene (PP) pipe 
must be appreciably thicker for a similar pressure 
category. A PP pipe would also be thicker for a similar 
rigidity. An FRPP (glass fibre reinforced polypropylene) 
pipe for 6 bar has a completely inadequate rigidity with 
an STIS of 4 9 N/mr 2 , while a TPC pipe (sand with 
polypropylene) cannot withstand internal pressure. The 
combination of a polypropylene /sand pipe with a glass 
fibre-reinforced polypropylene covering, on the outside 
or inside and outside, does give the desired results. 

The following material characteristics of the 
various materials used in the plastic pipe according to 
the invention were used for calculation of the charac- 
teristics of said plastic pipes, PP denoting 
polypropylene and PVC polyvinyl chloride. 



TABLE B 



Characteristics of a few materials 

sand/PP PP/ 
sand PP PVC 80/20 glass 

tape 

Modulus of 73 1.0 3.0 1.70 25.0 

elasticity (kN/mm 2 ) 

Elongation at — 500 50 2.5 4 

break (%) 

Tensile strength — 30 50 3 400 

(N/mm 2 ) 

Permissible wall — 50 12.5 — 100 

stress (N/mm 2 ) 

It is pointed out that plastic compositions 

consisting of fillers held together by thermoplastics are 

known per se, which can be used for forming pipes. 

However, in the case of these pipes no reinforcements are 

applied to the inside and/or outside by winding with a 
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fibre-reinforced plastic tape, so that they cannot be 
used effectively in practice. 

The invention will now be illustrated with 
reference to an illustrative embodiment by means of the 
5 drawing, in which: 

Fig. 1 - shows a plastic pipe according to the invention 

in longitudinal section; 
Fig. 2 - a longitudinal section of a variant of a plastic 
pipe according to Fig. 1; 
10 Fig. 3 - a longitudinal section of a second variant of a 

plastic pipe according to Fig. 1; 
Fig. 4 - a longitudinal section of a plastic pipe accord- 
ing to the invention, in which the pipe core is 
formed by winding, and; 
15 Fig. 5 - a side view of a variant of a pipe according to 

Fig. 4. 

In Fig. 1 a plastic pipe 1 is shown which con- 
sists of a pipe-shaped core 2 formed by sand particles 3 
held together by a polypropylene copolymer 4. The pipe- 

20 shaped core 2 is formed by bending over a sheet extruded, 

for example at 200 °C, from an intimate mixture of sand 
particles and polypropylene and welding it tight along 
its edges with the formation of a weld seam 9 running in 
the longitudinal direction. 

25 The core layer contains approximately 80% sand 

particles and 20 % by weight polypropylene copolymer. 

An outer layer 10 of fibre-reinforced 
polypropylene plastic tape 5 with a glass fibre 
reinforcement 6 with continuous glass fibres extending in 

30 the longitudinal direction of the tape is wound around 
the core 2 in the tangential direction. The outer layer 
is therefore formed by tangential windings of the fibre- 
reinforced plastic tape 5, the windings 7 being mutually 
tightly joined by welding the edges 8, 8a together. 

3 5 In Fig. 2 a modified embodiment is shown which 

essentially corresponds to that in Fig. 1 but in which 
the core 2 of sand particles with polypropylene copolymer 
4 is first surrounded by a plastic tape 5 1 with a glass 
fibre reinforcement extending in the axial direction of 
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the pipe. The tangentially wound layer 5 is then applied 
around this. 

In this way the strength characteristics of the 
plastic pipe according to the invention, and its resis- 
tance to internal pressures and external loads, can be 
improved . 

Another embodiment is shown in Fig* 3; in this 
embodiment there is also an inner layer 10 1 of glass 
fibre-reinforced polypropylene on the inside of the core 
2 containing sand particles 3 and polypropylene copolymer 
4. In this embodiment, the core layer 2 is applied by 
extrusion in pipe form around the wound inner layer 10'. 
The core layer 2 is, in its turn, again surrounded by an 
outermost winding layer 10 of glass fibre-reinforced 
polypropylene tape 5. In this embodiment also, an axial 
reinforcement from inside and/ or outside is also pos- 
sible, as a result of which axial forces also can be 
better absorbed, as can be necessary in pressure lines 
with welded joins, inter alia where the line changes 
direction. 

The customary sand particles have a size of 0.2 
to 2 mm. The pipe diameters can vary from about 100 mm 
to 1000 mm; the core layer then has a thickness of 2-25 
mm and the outer layer a thickness of 0.3-3 mm. 

It will be clear that the thermoplastic used in 
the core 2 and the inner layer and outer layer 10 1 , 10 
can be different. 

Instead of an extruded sheet of an intimate 
mixture of sand particles 3 and polypropylene copolymer 
4, it is also possible to use a cast sheet as starting 
material, the casting then taking place at about 200 °C, 

1. e. a temperature at which the thermoplastic is molten. 

Bending over the sheet to form the core 2 expedi- 
ently takes place at a temperature at which the thermo- 
plastic has softened, for example 160 °C for a 
polypropylene copolymer. 

Fig. 4 shows yet another embodiment of the core 

2, which is produced by winding a thin web 11 of sand 
particles 3 and polypropylene copolymer 4. This thin web 
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is formed by extruding or casting or another known 
technique, at a temperature of 200 °C. 

After cooling to 160°C, the flexible layer is 
wound on a mandrel 12 until a layered core 2 of the 
desired thickness is obtained, after which polypropylene 
tape 5 is wound round this, forming the outermost winding 
layer 10. The tape 5 may also consist of a polypropylene 
copolymer. 

If the thin web 11 is sufficiently self-support- 
ing, the core 2 can also be wound without the use of a 
mandrel 12 . 

The layers of the thin web 11 can also adhere 
easily to one another at a suitable temperature during 
winding, in which case a non-layered core 2 is formed as 
shown in Fig. 5. 
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CLAIMS 



1. Plastic pipe (1) comprising a wall of a plastic- 
filler layer (2) having a high filler (3) content and 
being covered at least on one side by a fibre-reinforced 
plastic layer (10), characterized in that the plastic of 

5 the filler layer (2) and of the fibre-reinforced layer 

(10) consists of a thermoplastic, 

2. Plastic pipe according to Claim 1, characterized 
in that the plastic of the filler layer and of the fibre- 
reinforced plastic layer consists of a polyolefin. 

10 3, Plastic pipe according to Claim 2, characterized 

in that the plastic of the filler layer and of the fibre- 
reinforced plastic layer consists of a polypropylene, 
preferably a polypropylene copolymer. 

4. Plastic pipe according to one or more of the 

15 preceding claims, characterized in that the fibre-rein- 

forced plastic layer is formed by winding a fibre-rein- 
forced plastic tape (7) , preferably said fibre-rein- 
forcement extending in the longitudinal direction of the 
plastic tape. 

20 5. Plastic pipe according to Claim 4, characterized 

in that the fibre reinforcement is continuous, preferably 
in the form of a continuous glass fibre. 

6. Plastic pipe according to one or more of the preced- 
ing claims, characterized in that the plastic tape is 

25 wound essentially tangentially . 

7. Plastic pipe according to one or more of the 
preceding claims, characterized in that . the plastic — 
filler layer (2) consists to at least 60 to 95 % by 
weight of filler, preferably inorganic filler. 

30 8. Plastic pipe according to Claim 7, characterized 

in that at least 75-90% of the plastic-filler layer (2) 
consists of an inorganic filler. 

9. Plastic pipe according to one or more of the 

preceding claims, characterized in that at least one 
35 reinforcing tape (5 1 ) extending axially is incorporated 
in the wall, preferably said axial reinforcement 
consisting of a plastic tape with reinforcing fibres 
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extending in the axial direction of the pipe. 
10. Plastic pipe according to one or more of the 

preceding claims, characterized in that the plastic — 
filler layer (2) of the pipe is formed to a pipe by 
5 shaping a sheet or thin web (11) of plastic containing 

filler and welding together the edge sections of the 
shaped sheet or web with the formation of a weld joint 
(9) , preferably said sheet or thin web (11) being formed 
by casting or extruding. 

10 11. Plastic pipe according to one or more of the 

preceding claims, characterized in that a plastic-filler 
layer ( 2 ) of the pipe is f ormed by winding a thin web 
(11) of plastic containing filler and preferably 
the layers of sheet or web (11) formed during winding are 

15 joined together by melting the plastic. 

12. Plastic pipe according to Claims 10 or 11, 

characterized in that the shaping of the sheet or web 
(11) takes place at a temperature within the softening 
range of the plastic used. 
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